Interaction of the c-Jun/JNK pathway and cyclin-dependent kinases in death of embryonic cortical neurons evoked by DNA damage.
DNA damage, an important initiator of neuronal death, has been implicated in numerous neurodegenerative conditions. We previously delineated several pathways that control embryonic cortical neuronal death evoked by the DNA-damaging agent, camptothecin. In this model, the tumor suppressor p53 and cyclin-dependent kinases (CDKs) are activated independently and cooperate to mediate the conserved death pathway. To further our understanding, we presently examined whether the c-Jun/JNK pathway modulates death and whether this pathway is regulated by CDKs, p53, and Bax. We show that c-Jun/JNK is activated following DNA damage. Moreover, the c-Jun pathway is one mediator of death, because expression of dominant negative c-Jun and cdc42, and JNK pathway inhibitors are neuroprotective. Although previous evidences indicate that JNK3 is required for neuronal death under certain conditions, we show that JNK3 deficiency only partially mediates c-Jun phosphorylation and its deficiency does not protect neurons from death. Interestingly, we provide evidence that CDK activity regulates c-Jun but does not affect upstream pathways that lead to JNK phosphorylation. Finally, c-Jun activation is independent of p53 and Bax. Accordingly, we propose that c-Jun is regulated by the JNK and CDK pathways and that both must be activated for efficient c-Jun activation to occur.